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1
TWIST-LOCK BASE FOR PIPE HOLDERS

BACKGROUND

This invention relates to a base for supporting pipes, con-
duits and other items in channels, where the base is inserted
into a channel and then twisted to fasten the base to the
channel.

Pipes and electrical conduit are held to walls or supports of
buildings by lengths of formed channel extending between
adjacent structural supports. The prior art inserts a base into
the channel and then rotates the base to wedge it against
opposing sides of the channel. But the stability of these sup-
ports are limited because the support has to be manually
rotated into position, and the need to rotate the support limits
the wedging effect that remains after the rotation is com-
pleted. There is thus a need for a conduit support that can
more securely fasten to the channel.

BRIEF SUMMARY

A support is provided for conduit to be held on a channel
member having a C-shaped cross section with lips extending
inward toward each other from the sides of the channel and
then toward the back wall of the channel. The support has a
base with a first surface adapted to fasten to the conduit. A
second surface has a twist-lock fastener that includes a first
and second plate, each having a width sized to fit through the
space between the conduit lips and having a length about the
same as the distance between the sides of the channel. The
first and second plates are spaced apart slightly, having an
approximately parallel relationship to each other. The first
plate is formed integral with but offset from the base, while
the second plate is joined to the first plate by two deformable
V-shaped members, along at least a portion of the plate width,
at opposing ends of the pair of plates. Each leg of each
V-shaped member is joined to a different one of the plates, and
the outside surface at the juncture of the two legs of each
V-shaped member abuts the inside walls of the channel when
the twist-lock fastener is inserted into the channel and rotated
90 degrees. The outside surface at the juncture of the two legs
extends outward beyond the plates to wedge against the chan-
nel sides as a screw draws the first and second plates together
(toward each other) and moves the legs of the V-shaped mem-
ber together.

There is thus advantageously provided a support for items
held by a channel member having opposing sides joined by a
back. The sides of the channel are spaced a distance apart and
each side ends in a lip extending toward the other lip and then
toward a back wall of the channel. The support includes a base
having first and second opposing surfaces and a first and
second plate. The first plate is fastened to the second surface
of'the base and has opposing first and second ends defining a
length that is about the same as the distance between the
opposing sides of the channel. At least one end of the first
plate preferably, but optionally has a corner that is cammed.
The second plate is offset from and aligned with the first plate.
The second plate also has opposing first and second ends
defining a length about the same as the distance between the
opposing sides of the channel member with at least one end of
the second plate having a corner that is cammed. Preferably,
but optionally, the second plate has a length slightly less than
that of the first plate. A first deformable member extends
between adjacent first ends of the first and second plates and
a second deformable member extending between adjacent
second ends of the first and second plates. The deformable
members each have a bend orientated to extend beyond the
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ends of the plates as the plates move together. The first surface
of'the base is adapted to fasten to an elongated tubular mem-
ber.

In further embodiments, the lower surface of the first plate
faces an upper surface of the second plate, and the lower
surface has a recess configured to receive a projection on the
upper surface. Further, the support is integrally molded of a
polymer material, with Nylon being preferred. In one
embodiment each deformable member has a width that is less
than about half a width of the first plate and has an edge
extending along a side of the first plate. In another embodi-
ment the deformable member is connected to the first and
second plates at a location located in the outer %3 periphery of
each plate. Advantageously, the first and second deformable
members are located at diagonally opposing corners of the
first and second plates. Preferably, but optionally, the first
plate has two cammed portions, located at diagonally oppos-
ing corners of the first plate, and the second plate has two
cammed portions, located at diagonally opposing corners of
the second plate.

The first surface of the base is adapted to fasten to an
elongated tubular member, and various mechanisms can be
used. These include at least one threaded recess, or a plumb-
ing strap, or an adjustable length strap having at least one end
fastened to the support and preferably having both ends fas-
tened to the support. In a further embodiment the base has
opposing ends with an elongated spring member extending
from a lower surface of the base adjacent each end of the
support and in a direction parallel to the length or long axis of
the first plate. Advantageously, the base and the first plate are
offset a distance sufficient to locate the upper surface of the
first plate below but adjacent to an interior end of a lip on the
channel during use of the support. Preferably, but optionally,
the deformable member has two legs joined by a bend. The
legs join adjacent surfaces on the plates, and the two bends are
located between diagonally opposing corners of the plates.

Thereis also provided a support having a base with first and
second opposing surfaces, and first and second plates. The
first plate is fastened to the second surface of the base. The
first plate has opposing first and second ends defining a length
about the same as the distance between the opposing sides of
the channel member. The second plate has similar construc-
tion. A deformable member connects the first and second
plates adjacent an end of each plate. The deformable member
has a bend that moves outward toward an adjacent side of the
channel during use as the space between the plates is reduced.
The deformable member moves outward a distance sufficient
to press against the adjacent side during use. The support also
includes a conduit holding mechanism on the first surface of
the support, where the mechanism is adapted to fasten a
conduit to the support.

In further variations the deformable member of this
embodiment comprises two legs having a first end joined at
the bend to form a V-shaped member with the other end of
each leg joined to a different one of the plates. The plates and
deformable member are integrally molded of a polymer, pref-
erably Nylon.

A still further embodiment includes a support having a base
with first and second opposing surfaces. The first surface is
adapted to fasten to a conduit during use of the support. A first
plate is connected to the base and has a width sized to fit
through the space between the lips of the channel. The first
plate also has first opposing ends spaced apart a distance
about the same as the distance between the sides of the chan-
nel. A second plate has a width sized to fit through the space
between the lips and, like the first plate, also has opposing
second ends spaced apart a distance about the same as the
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distance between the sides of the channel. The second plate
has its length aligned with the first plate. A first V-shaped
deformable member has each leg of the first V joined to a
different plate and also has a first bend at the juncture of the
two legs of the V-shaped member. A second V-shaped deform-
able member has each leg of the second V joined to a different
plate and also has a second bend at the juncture of the two legs
of the V-shaped member. The first and second bends are
located between the first and second ends and with the bend
extending beyond the first and second plates as the distance
between the plates is made smaller and the legs of the V
shaped member move together.

In further variations of this latest embodiment, each of the
first and second ends has two corners, one of which is a
cammed corner and the other of which is located adjacent one
of'the bends. The cammed corners are on diagonal corners of
each plate. Preferably, the support is integrally molded of a
polymer. Preferably, the conduit comprises at least one elon-
gated member, such as a pipe or elongated tube.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the various
embodiments disclosed herein will be better understood with
respect to the following description and drawings, in which
like numbers refer to like parts throughout, and in which:

FIG. 1 is a top perspective view of a support having a
twist-lock base and an adjustable size fastener for holding
conduit to the base;

FIG. 2 is a bottom perspective view of the support of FIG.
1

FIG. 3 is a top perspective view of the support of FIG. 1
without a top retainer;

FIG. 4 is a front plan view of the support of FIG. 1 with the
opposing view being the mirror image thereof;

FIG. 5 is a bottom plan view of the support of FIG. 4;

FIG. 6 is a top plan view of the support of FIG. 4;

FIG. 7 is a right plan side view of the support of FIG. 4;

FIG. 8 is a left plan side view of the support of FIG. 4;

FIG. 9 is an exploded view of the support of FIG. 3 and a
channel;

FIG. 10 is a side plan view of FIG. 9;

FIG. 11 is a top perspective view of the support of FIG. 3
inserted into the channel in an unengaged orientation;

FIG. 12 is a side plan view of the support and channel of
FIG. FIG. 11,

FIG. 13 isatop perspective view of the support and channel
of FIG. 11 with the support rotated into an engaged position;

FIG. 14 is a side plan view of the support and channel of
FIG. 13;

FIG. 15 is a top perspective view of the support of FIG. 1
engaged in a channel;

FIG. 16 is front plan view of FIG. 17, and of FIG. 15;

FIG. 17 is a top plan view of the support and channel of
FIG. 15;

FIG. 18 is a side plan view of the support of FIG. 16, and of
FIG. 15;

FIG. 19 is an upper perspective view of a further embodi-
ment of the support of FIG. 1;

FIG. 20 is an upper perspective view of a retainer for use
with the support shown in FIG. 19;

FIG. 21 is an upper perspective view of the support of FIG.
19 with the retainer of FIG. 20;

FIG. 20 is an upper perspective view of a retainer for use
with the support shown in FIG. 19;

FIG. 22 is a perspective of the retainer of FIG. 20 without
a cover on the conduit support;
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FIG. 23 is a top plan view of the retainer of FIGS. 20 and
24,

FIG. 24 is a side plan view of the retainer of FIG. 22 with
the opposing side being the mirror image thereof;

FIG. 25 is a bottom plan view of the retainer of FIGS. 22
and 24;

FIG. 26 is a left side view of the retainer of FIGS. 22 and
24,

FIG. 27 is a right side view of the retainer of FIGS. 22 and
24,

FIG. 28 is an upper perspective view of the cover used on
a conduit support;

FIG. 29 is a front plan view of the cover of FIG. 28 and a top
plan view of FIG. 30;

FIG. 30 is a side plan view of the cover of FIG. 29, with the
opposing side being a mirror image thereof;

FIG. 31 is a bottom plan view of the cover of FIG. 30;

FIG. 32 is a left side plan view of the cover of FIG. 29;

FIG. 33 is a right side plan view of the cover of FIG. 20;

FIG. 34 is an upper perspective view of the support of FIG.
1 with a different conduit support holding the elongated mem-
ber;

FIG. 35 is a side plan view of the conduit support of FIG.
34,

FIG. 361s atop plan view of the conduit support of FIG. 35;

FIG. 37 is a side plan view of the conduit support of FIG.
36;

FIG. 38 is a bottom perspective view of the conduit support
of FIGS. 34-37,

FIG. 39 is an upper perspective view of the conduit support
of FIG. 1 with a different conduit connector;

FIG. 40 is an exploded perspective view of FIG. 39;

FIG. 41 is an end plan view of the conduit support and
connector of FIG. 39;

FIG. 42 is a side plan view of FIG. 41; and

FIG. 43 is a top plan view of FIG. 41.

DETAILED DESCRIPTION

Referring to FIGS. 1-3 and 15, a support 20 for items 22 is
provided. The support 20 is especially useful for use with
elongated members such as pipes, electrical conduits and
other tubular members, but it could also be used with discrete
items such as security cameras or various sensors. For ease of
reference these various items will be referred to as conduits
22. The support 20 has a base 24 adapted to hold one or more
conduits 22. The support 20 has opposing first and second
surfaces 26a, 265, with a twist-lock mechanism 28 attached to
the lower surface and the upper surface is adapted to hold the
conduit(s) 22. The twist-lock mechanism 28 fits into a chan-
nel 30, rotates and is releasably locked to the channel.

Thereleasable lock 28 is described first. As used herein, the
terms upper and lower are with respect to the orientation of
the parts as shown in Figures, excluding FIGS. 2, 5-6 and 17,
which have a different orientation. The actual orientation
during use can vary with the orientation of the parts.

Referring to FIGS. 1-8, the base 24 has a generally elon-
gated shape with a major axis 34a¢ and a minor axis 345 (FIG.
6). The base 24 is preferably, but optionally generally rectan-
gular in shape. A first channel locking member 35 (FIG. 4) is
optionally, but preferably formed on the lower surface 265 of
the base 24, and an extender 32 (FIGS. 4, 8) extends from that
locking surface. The locking surface 35 and extender 32 are at
about the center of the base 24 relative to both the major and
minor axes 34a, 34b.

A first plate 36 is formed on the end of the extender, and a
second plate 38 is connected to the first plate by deformable
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members 40. The first plate 36 has upper and lower surfaces
42a, 426 (FIG. 7) on opposing sides of the first plate 36, and
the second plate 38 has upper and lower surfaces 44a, 445 on
opposing sides of the second plate 38. The base 24, channel
lock 35, extender 32, first plate 36 and second plate 38 each
have a hole 46 aligned along a straight line to receive a
threaded fastener 48 (FIG. 3), such as a screw or bolt. A head
of' the fastener 48 abuts the upper surface 26a of base 24, and
as the fastener turns the second plate 38 is drawn toward the
first plate 36 and base 24, causing the deforming member 40
to bend and extend outward. Thus, as the plates 36, 38 move
together (toward each other) the deforming member 40
extends outward beyond the adjacent periphery of plates 36,
38.

The upper and lower plates can have various shapes, but are
shown as generally rectangular with diagonally opposing cor-
ners 50 (FIG. 5) being cammed to facilitate rotation in one
direction. The cammed corners 50 are preferably curved, but
could be an angled edge of the plate. Thus, the adjacent
corners 50 of upper and lower plates 36, 38 are cammed, as
are the adjacent corners 50 diagonally opposite. The remain-
ing corners of plates 36, 38 are preferably generally square in
order to resist rotation.

As best seen in FIGS. 1-2, 4 and 7-8, the deformable
members 40 are located at opposing diagonal corners of the
plates 36, 38, extending between the adjacent corners of the
plate. The member 40 can have various shapes and fasten to
the plates 36, 38 at various locations and orientations. As
depicted, each member 40 has thin, wide strip of material with
a bend 52 near the middle, and with the bend reversing the
direction of the deformable member 40. Each deformable
member 40 extends from the plate 36 or 36 at a location that
is preferably, but optionally, in the outer %3 periphery of the
plate. Alternatively, the connection is about %3 the way in
from the edge of the plate 36, 38 with which the deformable
member 40 is formed, or less. Further, the deformable mem-
ber 40 in the illustrated embodiment joins the plate 36, 38 at
anangle of about 30°, but the angle could vary. Preferably, but
optionally, the bend 52 has a flat exterior surface of increased
dimension for uses that are described later. The bend 52 is
located at the edges of and between the plates 36, 38, and
preferably, but optionally, a slight recess 54 (FI1G. 1) is formed
in the adjacent edges to receive this bend 52. A deformable
member 40, about 0.4 inches wide and about 0.03 to 0.05
inches thick or less, is believed suitable when made of nylon.
But the dimensions will vary with the particular configuration
and use. The deformable members 40 join the plates 36, 38 in
an orientation such that as the plates 36, 38 move toward each
other, the deformable members 40 bend 52 moves outward.

Referring to FIGS. 7-8, the lower surface 425 of the first
plate 364 faces the upper surface 44a of the second plate 38.
The lower surface 425 preferably has a recess 56 shaped and
sized to receive a mating projection 58 formed on upper
surface 44a. The illustrated projection 58 has two inclined
faces separated by a flat top, with rounded edges where the
sides join the top. The recess 56 matches the shape of projec-
tion 58. The projection 58 extends from the juncture of one
deformable member 40 to the juncture of the opposing
deformable member 40, although the comparable dimension
of the recess 56 is smaller.

Referring to FIGS. 1-2, 4-5 and 7-8, opposing ends of the
base have outriggers 60 extending slightly downward, and
first and second latch members 62a, 625 each extends from
these outriggers. The latch members 62a, 625 each extend
from a different end of the base and parallel to the end of the
base. The latch members also extend downward toward and
past the twist lock 28. The latch members 62a, 625 are located
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on opposing sides of the twist lock 28, and thus avoid abutting
the parts 32, 35, 36, 38 and 40 that can be included in the
twist-lock. The latch members 62a, 625 extend in opposing
directions. A downward angle of 10-15° is believed suitable,
but the angle can vary. The outriggers 60 offset the connection
between the latch 62 and base 24 slightly downward. The
outriggers 60 are believed optional, and the latches 62 could
extend from the lower surface 265 of base 24.

The upper surface 26a of support 24 is adapted to connect
to the conduit(s) 22. The depicted connection is as generally
described in U.S. application Ser. No. 10/734,953, the com-
plete contents of which are incorporated herein by reference.
This connection uses spaced apart arms 64 extending from the
base 24. The arms 64 have a plurality of ratchet teeth 66. A
base 68a (FIG. 3) is shaped to receive a portion of the conduit
22, and a resilient cover 70 optionally covers the base. A
V-shaped base 68a is shown. A retainer 72 extends between
the arms 64 and has openings through which the arms pass.
Pawls 73 on the sides of these openings mate with the ratchet
teeth 66 on the arms to provide an adjustable retainer for the
conduit(s) 22.

In a broader sense, the ratchet arms 64 on are opposing
sides of a first mounting block 68a contoured to abut the
elongated member or item 22 at two spaced apart locations,
and the retainer 72 having a two slots each located to receive
the ratchet arms 64 with a pawl mechanism located on the
retainer to releasably engage the ratchet arms. The retainer
has a second mounting block 686 contoured to abut the elon-
gated member or item at two spaced apart locations. The first
and second blocks each have inclined surfaces forming a
V-shape and comprising placing a resilient cover 70 over the
inclined surfaces and holding the resilient cover in place by
engaging projections 84 (FIGS. 1-3) on one of the cover 70 or
block withrecesses 86 (FIGS. 28, 30) on the other of the cover
or blocks.

Before describing the use of the support 20, the channel 30
needs to be further described. Referring to FIGS. 9-10, the
channel 30 has opposing sides 74a, 74b joined by a bottom or
back 76. The sides 74 each have a distal end that extends
inward, and that preferably forms a lip 78a, 786 having a
curved top and a distal end 80a, 805 facing the back surface
76.

Still referring to FIGS. 9-14, the support 20 is placed above
the opening formed between lips 784, 785 of the channel 30,
with the major axis 34a of plates 36, 38 aligned with the
length of the channel 30 and its opening. The major axis of the
plates 36, 38 is generally perpendicular to the major axis 34a
of the base 24, so the base extends over the sides 74 of the
channel, and perpendicular to the length of the channel. The
plates 36, 38 are sized to have the narrow width of the plates
pass through the opening between lips 78a, 7856. The latches
62 are located so they can abut the lips 78a, 785 when the
plates 36, 38 are placed inside the channel 30 through the slot
separating the lips 78. Preferably, but optionally, the distal
end of latches 62 have a barbed end so the barb can slip
underneath an end 80 and catch on that end if the support is
twisted in a direction that would withdraw the latch from the
channel 30.

Referring to FIGS. 11-12, the plates 36, 38 are placed
inside the channel 30 and the base 24 is moved toward the
channel 30 so the latches are pressed toward the base by the a
butting lips 78. The extender is sized so that the upper surface
of'the channel locking member 35 can be placed into the area
between lips 78, or on the lips 78, while the upper surface 42a
of'the first plate 36 is located at the distal ends 80 or between
the distal ends 80 of the lips 78 and the back 76 of the channel.
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Referring to FIGS. 13-14, the support 20 is then rotated,
about one quarter turn, so the channel engaging member 35
above and abuts the top of the lips 78 while the upper surface
42a of first plate 36 passes underneath the distal ends 80 of
lips 78. The length of the extender 32 is selected so the first
plate 36 is resiliently urged underneath the distal ends 80 of
lips 78. The cammed surfaces 50 are orientated to make this
rotation easier, and the flat portion of the ends that form the
square corner resist rotating further. In the depicted embodi-
ment, the rotation is one quarter turn clockwise. The lower
surface of locking member 35 and the upper surface of first
plate 36 can also, and optionally, be tapered or inclined or
cammed adjacent the cammed ends 50 to make it easier to
twist the support 20.

The length between the ends of the plates 36, 38 is such that
the ends preferably, but optionally, abut the sides 74 of the
channel 30. The distal end of the latches 62 extend toward the
ends 80 of the lips 78. The latches 62 are orientated so that a
counterclockwise rotation of the support 20 will cause the end
of'the latches 62 to abut the lips 78 or sides 74, thus resisting
removal of the support 20 from the channel. The major axis of
the support 20 extends along the length of the channel 30,
which is a more stable configuration. Preferably, but option-
ally, the outriggers 60 extend below the base 24 a distance
sufficient to abut the top edge of the lips 78, thus providing
support at the ends of the base 24.

The threaded fastener 48 is then tightened. The cover 70
may have to be removed to allow easy access. But the head of
the fastener 48 is accessible from outside the channel 30. As
the fastener 48 is tightened, the second plate 38 is drawn
toward the first plate 36. As the space between the plates 36,
38 becomes smaller, the bend 52 moves outward toward the
side walls 74 as the bent portion is bent between the plates and
the angle between the two legs forming the bent projection,
decreases as the legs abut each other. As the bends 52 extend
outward, each bend 52 is urged against one of the side walls
74a,74b 10 create a frictional engagement, wedging lock with
the side wall. The bend 52 preferably has a flat surface in order
to increase the contact area with the side walls 74 and to
strengthen the bend 52 and make it stiffer.

Referring to FIGS. 15-18, when the support 20 is fastened
to the channel 30, the width of the support 24 is wide enough
to extend across opposing lips 78a, 785 and are preferably,
but optionally located to abut those lips. The width of the
support 20 help stabilize the support 20, and even if support
does not abut the lips 78, the support can still limit the motion
of the support by hitting the lips if the support is distorted
sufficiently. After the support is fastened to the channel 30, the
conduit 22 is fastened to the support. In the depicted embodi-
ment, this is achieved by placing the conduit 22 between the
arms 64 and then tightening the retainer 72 to hold the conduit
to the support 20.

The support 20 lends itself to a useful method for support-
ing conduit(s) 22. One or both of the first surface 26a of the
support 20 and the retainer 72 can also be adapted to accept a
resilient cap 70 or similar device to improve the isolation of
vibrations between the channel 30 and the conduit 22.

The channel 30 is shown having a single part with a gen-
erally C-shaped cross section, and in such cases tabs option-
ally extend from the ends of the channel, with holes in the tabs
to allow the channel to be fastened to supports spaced variable
distances apart. Optionally, the channel 30 has two nested
C-shaped sections so the length of the channel can be varied
to extend between adjacent portions of a building, such as
studs or other structural members. One such channel 30 is
shown in U.S. Pat. No. 6,519,791, the complete contents of
which are incorporated herein by reference.
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During insertion of the plates 36, 38 into the channel 30,
each bend 52 is preferably aligned with or in the same plane
as the adjacent end of the plates 36, 38, and those parts abut or
are very close to the side walls 74. Preferably the bend 52
extends slightly beyond the plane containing the ends of the
plates 36, 38. A few thousandths of an inch is believed suit-
able for the illustrated embodiment. As the plates 36, 38 move
toward each other and the deformable member 40 bends and
extends outward, the bend 52 need only move a relatively
small distance in order to increase the interference with the
walls 74. A movement of a few thousandths of an inch is
believed suitable, such as 0.030 to 0.040 inches, but larger or
smaller movements could be accommodated with suitable
designs using larger or stiffer members 40. The bend 52 is
thus urged toward the walls with sufficient force to securely
engage the plates 36, 38 inside the channel 30. The amount of
desired outward motion of bends 52 also depends in part on
the stiffhess of the side walls 74 of the channel 30. Stiffer
walls require less outward motion to generate a large engag-
ing force.

The small angle of each of the two legs forming the bend-
ing member 40 with respect to the plate 36, 38 to which each
leg is attached makes the bend 52 stiffly supported. The short
length of the legs 52 also makes them stiffer, and less likely to
buckle. Legs about 0.1-0.2 inches long, measured between
the bend 52 and the attachment to one of the plates 36, 38, are
believed suitable for the illustrated embodiment. The deform-
able member 40 is preferably formed with straight leg seg-
ments to better avoid bending when the bend 52 is urged
against the walls 74, but curved legs are believed usable,
especially if the adjacent plates 36, 38 help support the
deformable member 40 or limit any deformation. While short
legs, slightly inclined relative to the adjacent plate 36 or 38 are
preferred, the legs can be longer or more steeply inclined as
long as they are configured to achieve the desired wedging or
engaging force.

As the plates 36, 38 abut each other, the bend 52 fits within
recess 54 to provide further support for the thickened portion
of'the bend. Further, as the plates 36, 38 abut each other, the
projection on second plate 38 fits into and eventually abuts the
recess in the abutting first plate 36. As the first plate 36 is
rotated beneath the lips 78, the plate 36 bows so that the
central portion by the extender 32 is slightly above the distal
ends 80a, 805 of the lips 78a, 786 while the ends of the plate
36 are abutting the lips. It is a slight, convex-shaped bow. The
amount of bowing depends on the stiffness of the plate 36. As
fastener 48 is tightened and the second plate 38 approaches
the first plate 36, it is believed that the configuration of the
plates 36, 38 and the location of deformable members 40
between the ends of the plates cause the ends of the plates 36,
38 to bow away from each other as the fastener 48 is tight-
ened. This is believed to cause the ends of the first plate 36 to
bow in a concave orientation causing the ends of the plate 36
to better engage the distal ends 80 of the lips 78. The distal
ends 80 of the lips 78 are usually square cut and thus can dig
into the abutting upper surface 42a of the first plate 36 to form
a secure connection which helps resist loosening of the sup-
port 20 fastened within in the channel 30.

The base 24, extender 32, plates 36, 38 and deformable
member 40 are preferably integrally molded of a suitable
polymer. Integrally molded means simultaneously formed
from a single piece of molten or heated material. Nylon is
preferred, but other polymers are believed suitable, such as
polyethylene or polypropylene. The fastener 48 is typically of
metal, preferably steel, and more preferably stainless steel so
it does not rust.
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The support 20 lends itself to an advantageous method of
supporting the conduit 22. A support 20 having a fastening
mechanism suitable for the envisioned conduit 22 is selected.
The support is also selected so the distance between the first
support plate 36 and the base 24 or locking member 35 (if
present) is about the same or smaller than the height of the lips
78. The support 20 is then oriented so the long axis 34a of
plates 20 align with the elongated opening between the lips 78
of'channel 30. The support 20 is inserted into the channel and
rotated until the lips 78 are resiliently engaged between the
base 24 and first plate 36, and preferably resiliently engaged
between the locking surface member 35 and first plate 36. The
cammed corners 50 facilitate this rotation, and the flats on the
ends adjacent the cams help prevent over-rotation. The long
axis of the support 20 is aligned with the long axis of the
channel 30 when the rotation is completed. Preferably, but
optionally, the width of the support is large enough to extend
across the opposing lips 78a, 786 to further stabilize the
support. The latches 62 extend into the channel 30 to prevent
rotation of the support in a direction to remove the support.
The fastener 48 is then placed through the aligned holes 46, if
this was not done earlier, and the fastener is tightened to draw
the second plate toward the first plate and move the bend 52
outward to bind against one of the adjacent walls 74. A con-
duit 22 is then fastened to the upper side of the support. In the
illustrated embodiment this is achieved by optionally placing
the cover 70 on the conduit support 68a, placing the conduit
22 on the support 68a, attaching the retainer 72 and tightening
the retainer.

To remove the support, the conduit is disengaged from the
support, although in some instances it may be left attached if
it does not inhibit rotation of the support needed to disengage
the support from the channel. Then the fastener 48 is loos-
ened, and if needed, the plates 36, 38 are forced apart, as for
example, by a screwdriver inserted into the gap between lips
78. The latches 62 are manually lifted out of the channel 30
enough to allow rotation of the support 20 to align the long
axis 34a of the support with the length of the channel 30,
whereupon the support and plates are removed from the chan-
nel. A quarter turn, counter-clockwise rotation is believed
sufficient, with the cammed surfaces 50 helping to make the
rotation easier.

Referring to FIGS. 1-3, and 19-21, a resilient cover 70 is
placed over the base 68a. Preferably the V-shaped base 68a
has a projection or latch member 84 extending outward from
the edges of the base. Only one latch 84 could be used, but
four of these latches 84 are preferred, and are shown extend-
ing generally parallel to the top surface 26a. The resilient
cover 70 has openings or recesses 86 sized and located to
engage the latches and restrain relative motion between the
cover 70 and latch 84. The recesses 86 are shown as located in
opposing sides 87 of the cover 70, but could be located in ends
of'the cover or on the top of the cover. The latches 84 engages
the resilient openings 86 in the resilient covers 70 to hold the
covers in position and to hold the covers from falling off. The
latches 84 and resilient openings 86 form a simple detent
latching mechanism. The projections 84 could be located on
the cover 70, and the recesses 84 located on the bases 68.

As seen in FIGS. 1-3, and 19-28 similar latches 84 are
formed on the V-shaped base 685 found on the retainer 72.
The cover 70 for the conduit support 685 has correspondingly
located and sized openings 84 to hold the cover 70 to the base
68a. The construction and operation of latches 84 and open-
ings or recesses 86 is the same as previously described. The
latches 87 and recesses 86 provide a positive connection to
hold the cover 70 onto the support 68a, 685, rather than
relying on a frictional engagement of an elastic cover 70 to
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hold it onto the conduit support 68a, 685. Details of one cover
70 are shown in FIGS. 28-31. The apparent slot above the
opening 86 is a result of forming the cover 70 and allowing
ready access to molding fixtures and pins.

In use, the cover 70 is preferably formed of a resilient
material. The cover 70 is fit over the support 68 until the
latches 74 extend through the openings 86 in the cover. The
openings 86 are resilient as the cover 70 is resilient. The
engaging latches 84 and opening 86 positively holds the cover
onto the support so the cover does not fall off even if the
support 20 is held or fastened in various orientations during
installation and use.

Referring to FIGS. 9-14, the base 24 was latched onto the
channel 30 using latches 62a, 625 that extend parallel to each
other but perpendicular to the length of the channel 30 during
use. A different embodiment is shown in FIGS. 19-21 in
which latch members 88a, 885 are aligned on the same axis
and are parallel to the length of the channel 30 during use. The
latch members 884, 885 each extend from a different end of
the base 24 the outriggers 60 on base 24 toward each other and
toward the twist lock 28, ending adjacent plates 38, 38. A
downward angle of 10-15° is believed suitable, but the angle
can vary. The outriggers 60 are believed optional, and the
latches 88 could extend from the lower surface 265 of base 24.
The distal end of the latch members 88a, 8856 optionally has a
slight ridge or flange 904, 905 extending perpendicular to the
length of the latch member 88a, 884, back toward base 24.
The latch members 88a, 885 are preferably flat strips inte-
grally molded with base 24, and have a width about the same
as and slightly smaller than the space or gap between lips 78
(FIG.9).

Referring further to FIGS. 9-14, the latches 88a, 885 are
installed similar to latches 624, 625, except the latches 88a,
885 fit between and engage lips 78 (FI1G. 9) with the ridge or
flange 90a, 905 providing a larger edge to abut the lips 78. But
the latches 88 respond to a strong counter-clockwise force by
riding up the inside of the lips 78 for removal from the channel
30 without having to manually deflect the latches, whereas
latches 62 must be deflected toward the back wall 76 (FIGS.
9-14) in order to release the latches 62 them from the lips 78.
Thus, latches 88 can be disengaged by rotating the support 20,
whereas latches 62 require manual release of each latch.

Further, having latches 88a, 8856 aligned along the same
axis and aligned with the length of channel 30 can create a
longer support 20 because of the required lever length of
latches 88. The parallel orientation of latches 62a, 626 allows
a shorter length of the base 24 and support 20, allowing more
supports 20 and supported conduits for a given length of
channel 30. But in some cases the ease of removal with the
aligned latches 88 outweighs the potential advantages of the
more densely packed spacing available with parallel latches
62.

The quarter-turn locking mechanism of the twist-lock 28
and latches 62, 88, can be used to provide a base 24 that is
either flat, or configured with other brackets to hold conduit or
to hold other devices to the channel 30. Thus, in a further
variation the first surface 26 of base 24 could be fastened to a
sheet of material forming form an opening, preferably a cir-
cular opening, or could support or form a ring-type structure
sized so that an elongated tube or cable could pass through the
opening or ring-sized structure.

In further variations, the base 24, or at least the first surface
26, could be attached to or could be integrally formed to have
a configuration to engage an elongated member 22 as shown
in each of the following patents as described therein: D490,
690, D379,584 (base with a semicircular recess and a semi-
circular strap bolted thereto to encircle a pipe or elongated
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member 22); D368,422 (C-shaped holder with an elongated
member 22 snap fit into the open portion of the C); U.S. Pat.
No. 4,899,964 (one or more U shaped flanges with a mating
member closing the open end ofthe U to encircle an elongated
member 22); U.S. Pat. No. 5,876,000 (a ratchet member
fastened to two opposing ratchet arms to urge holding an
elongated member 22 to a base); U.S. Pat. No. 5,833,179
(elongated strap with semicircular recesses to hold various
sized elongated members 22); U.S. Pat. No. 6,250,847 (piv-
oted strap encircles pipe or elongated member 22); U.S. Pat.
No. 5,547,152 (L. shaped bracket with one leg fastened to a
duct or bracket and the other leg at an angle thereto and
encircling an elongated member 22); U.S. Pat. No. 4,957,251
(semicircular flange with mounting tabs encircling a portion
of an elongated member 22 with the tabs holding threaded
fasteners fastened to a support); U.S. Pat. No. 4,763,867 (base
with a spring element that is optionally corrugated to engage
the elongated member 22); U.S. Pat. No. 4,037,810 (U shaped
body portions holding elongated members 28). The complete
contents of each of these above identified patents are incor-
porated herein by reference.

Further, the embodiments described herein, including the
above patents which are incorporated herein by reference, are
preferably made of polyvinylidine fluoride (PVDF), and
more preferably integrally molded of a material having a
substantial portion (over half and preferably over 90%)
PVDF. Preferably the material is entirely PVDF. PVDF has
flame retardant and smoke retardant properties that is desir-
able when the support 20 is placed in an air plenum in a
building.

Referring to FIGS. 34-38, an [-shaped bracket 160 (FIG.
34) has one leg is fastened to first surface 26 of support 24, as
for example, by being screwed or nailed or glued. The other
portion of the L.-shaped bracket 160 has one or more openings
162 configured to receive pipe support 124. This support 124
has a generally tubular base 164 with an outwardly extending
flange 166. An opening or recess 168 is formed in the base 164
and flange 166, preferably formed from opposed inclined
walls 170a, 1705 having a radially inward spacing smaller
than the size of conduit or elongated member 22, and having
a radially outward spacing larger than the size of the conduit
22, so the conduit can snap into the center of the tubular base
122 and flange 166, and not readily slide radially outward.
Resilient latches extend outward from the base 164 toward
the flange 166.

Inuse, the conduit or elongated member 22 passes through
the recess 168 and the base 164 is slid along the conduit and
inserted through openings 162 in the bracket 160. The latches
170 and flange 166 are spaced apart so the support 160 is
between them, providing a releasable latch connecting the
support 124 to the bracket 160. In some applications the
conduit 22 is passed through the openings 162 in the bracket
160, in other cases the opening 162 opens to an exterior
surface of the bracket 160 so that the support 124 is first
fastened to the conduit, and then the conduit and support 24
are inserted into an opening bracket 160. The support 122 of
this embodiment is made of PVDF or other suitable plastic
material as described herein. In this embodiment the first end
126 comprises flange 166 and/or latch(es) 170, while the
second end 128 comprises base 164, with the intervening
member 130 comprising the juncture between those ends.

Referring to FIG. 14, a further embodiment of support 24 is
shown comprising a first end 26 having holes for screws to
pass through to fasten to a portion of building 10. The con-
necting member 30 extends from the first end 26 to second
end 28 (not shown) which has threads that screw into a mating
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threaded recess in the elongated member 22. In this embodi-
ment, the elongated member 22 comprises a sensor, such as an
imaging device.

Referring to FIGS. 39-43, a further device for fastening to
conduit or items 22 is shown that uses the support 20. The top
surface 26a of base 24 has at least one, and preferably a
plurality of preformed holes 100 or indented locations for the
easy formation of holes by threaded fasteners. The top surface
26a is generally flat with no other structure on it, although the
surface could be contoured to mate with portions of the elon-
gated member or item 22 A strap 102 has opposing ends 104
with holes 106 in those ends. Threaded fasteners 108 (e.g,
screws, bolts, etc.) extend through the holes 106 and into
holes or indentations 100 to releasably fasten the strap 102 to
the support 24. The strap 102 is shown as comprising a
U-shaped strap to encircle part of a cylindrical portion of item
22 and clamp it to the base 24.

The installation of support 24 to channel 30 is as previously
described. The first and second plates 36, 38 of support 24 are
inserted into a channel member 30 (FIGS. 9-14) and rotated
one-quarter turn. That can be achieved using one hand and the
plates wedge against the sides 74 enough to hold the support
20 in place. Fastener 48 is then inserted and tightened to draw
the plates 36, 38 toward each other and wedge the deformable
member 40 against sides 74 of the channel 30. Latches 88
enter the slot between lips 78 and restrict the rotation needed
for removal of the support 20. The ends of the lips 80 abut the
first plate 36 and prevent withdrawal of the plate(s) from the
channel 30. The item 22 (FIGS. 39-43) is then placed on the
base 24 and strap 102 fastens the item 22 to the base using
threaded fasteners 108.

As required, detailed embodiments of the present invention
are disclosed herein; however, it is to be understood that the
disclosed embodiments are merely exemplary of the inven-
tion, which may be embodied in various forms. Therefore,
specific structural and functional details disclosed herein are
not to be interpreted as limiting, but merely as a basis for the
claims and as a representative basis for teaching one skilled in
the art to variously employ the present invention in virtually
any appropriately detailed structure.

The above description is given by way of example, and not
limitation. Given the above disclosure, one skilled in the art
could devise variations that are within the scope and spirit of
the invention disclosed herein, including various ways of
shaping and locating the deformable members 40, and of
configuring the mechanism for fastening elongated members
22 to the base 24. Further, the various features of the embodi-
ments disclosed herein can be used alone, or in varying com-
binations with each other and are not intended to be limited to
the specific combination described herein. Thus, the scope of
the claims is not to be limited by the illustrated embodiments.

What is claimed is:

1. A support for items in combination with a channel mem-
ber holding the support, comprising:

a channel member having opposing sides joined by a back,

the sides being spaced a distance apart and each ending
in a lip extending toward the other lip and then toward a
back wall of the channel;

a support comprising:

a base having first and second opposing surfaces;

a first plate fastened to the second surface of the base, the

first plate having opposing first and second ends defining
a length about the same as the distance between the
opposing sides of the channel member with at least one
end of the first plate having a corner that is cammed;

a second plate offset from and aligned with the first plate,

the second plate having opposing first and second ends
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defining a length about the same as the distance between
the opposing sides of the channel member with at least
one end of the second plate having a corner that is
cammed;

a first deformable member extending between adjacent
first ends of the first and second plates and a second
deformable member extending between adjacent second
ends of the first and second plates, the deformable mem-
bers each having a bend orientated to extend beyond the
ends of the plates as the plates move toward each other.

2. The combination of claim 1, wherein a lower surface of
the first plate faces an upper surface of the second plate, and
the lower surface has a recess configured to receive a projec-
tion on the upper surface.

3. The combination of claim 1, wherein the support is
integrally molded of a polymer material.

4. The combination of claim 1, wherein each deformable
member has a width that is less than about half a width of the
first plate and has an edge extending along a side of the first
plate.

5. The combination of claim 1, wherein the deformable
member is connected to the first and second plates at a loca-
tion located in the outer V4 periphery of each plate.

6. The combination of claim 1, wherein the first and second
deformable members are located between diagonally oppos-
ing corners of the first and second plates.

7. The combination of claim 1, wherein the first plate has
two cammed portions, located at diagonally opposing corners
of the first plate, and the second plate has two cammed por-
tions, located at diagonally opposing corners of the second
plate.

8. The combination of claim 1, wherein the first surface of
the base is adapted to fasten to an elongated tubular member.

9. The combination of claim 1, wherein the first surface of
the base contains at least one recess located so that a threaded
fastener extending through the recess will draw the second
plate toward the first plate.

10. The combination of claim 1, wherein the first surface of
the base is configured to engage an elongated member and
further comprising the elongated member.

11. The combination of claim 1, wherein the base and first
and second plates each has an elongated shape with a major
and minor longitudinal axis with the major longitudinal axes
of'the base being perpendicular to the major longitudinal axes
of the plates.

12. The combination of claim 1, wherein the base has
opposing ends with an elongated spring member extending
from a lower surface of the base adjacent each end in a
direction substantially parallel to a long axis of the first plate.

13. The combination of claim 1, wherein the base has
opposing ends with an elongated spring member extending
from a lower surface of the base adjacent each end in a
direction substantially perpendicular to or parallel with a long
axis of the first plate.

14. The combination of claim 1, further comprising an
offset between the base and the first plate sufficient to locate
the upper surface of the first plate below but adjacent to an
interior end of a lip on the channel during use of the support.

15. The combination of claim 1, further comprising a
threaded fastener extending through the base and plates to
draw the second plate toward the first plate.

16. The combination of claim 1, wherein the deformable
member comprises two legs joined by a bend, the legs fas-
tened to adjacent surfaces of opposing plates, the two bends
being between diagonally opposing corners of the plates.

17. A combination of a support for items and a channel
member holding the support, comprising:
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a channel member having opposing sides joined by a back,
the sides being spaced a distance apart and each ending
in a lip each extending toward the other lip and then
toward a back wall of the channel,

a support comprising:

a base having first and second opposing surfaces;

a first plate fastened to the second surface of the base, the
first plate having opposing first and second ends defining
a length about the same as the distance between the
opposing sides of the channel member;

a second plate offset from and aligned with the first plate,
the second plate having opposing first and second ends
defining a length about the same as the distance between
the opposing sides of the channel member, the length of
the first and second plates being smaller than a distance
between opposing sides of the channel and greater than
a distance between the lips so the first and second plates
can fit inside the channel member during use;

a deformable member connecting the first and second
plates, the deformable member having a bend moving
outward toward an adjacent side of the channel during
use when the first and second plates are inside the chan-
nel with the ends adjacent a side and as the space
between the plates is reduced, the member moving out-
ward a distance sufficient to press against the adjacent
side during use; and

a conduit holding mechanism on the first surface of the
support, the mechanism being adapted to fasten a con-
duit to the support.

18. The combination of claim 17, wherein the deformable
member comprises two legs having a first end joined at the
bend to form a V-shaped member with the other end of each
leg joined to a different one of the plates, the plates and
deformable member being integrally molded of a polymer.

19. A support for items and a channel member holding the
support, comprising:

a channel member having opposing sides joined by a back,
the sides being spaced a distance apart and each ending
in a lip having a distal end located inward of the side to
which the lip is connected;

a support comprising:

a base having first and second opposing surfaces, the first
surface being adapted to fasten to a conduit during use of
the support;

a first plate connected to the base and having a width sized
to fit through the space between the lips and first oppos-
ing ends spaced apart a distance about the same as the
distance between the sides of the channel,

a second plate having a width sized to fit though the space
between the lips and second opposing ends spaced apart
a distance about the same as the distance between the
sides of the channel, the second plate having its length
aligned with the first plate;

a first V-shaped deformable member having each leg of the
first V joined to a different plate and a first bend at the
juncture of the two legs of the V-shaped member;

a second V-shaped deformable member having each leg of
the second V joined to a different plate and a second
bend at the juncture of the two legs of the V-shaped
member, the first and second bends being located
between the first and second ends and with the bend
extending further beyond the first and second plates as
the distance between the plates is made smaller and the
legs of the V shaped member move together.

20. The support and channel member of claim 19, wherein

each first and second end has two corners one of which is a
cammed corner and the other of which is located adjacent one



US 7,621,487 B2

15

of the bends with the cammed corners being on diagonal
corners of each plate, and wherein the support is integrally
molded of a polymer, and wherein the conduit comprises at
least one elongated member.

21. A clamp assembly for releasably securing an elongated
member having a longitudinal axis to a structural support in
combination with that support, the combination comprising:

achannel member having opposing sides joined by a back,
the sides being spaced a distance apart and each ending
in a lip having a distal end located inward of the side to
which the lip is connected;

a clamp assembly, comprising:

a clamp base having first and second opposing surfaces
with a pair of ratchet arms extending outward from the
first surface of the base, each arm having a plurality of
ratchet teeth formed along at least one surface thereof
and the arms being generally parallel, the clamp base
having a first support for the elongate member that
includes at least two inclined surfaces forming a gener-
ally V-shaped notch that opens in the same direction the
arms extend;

a clamping block having openings each of which is sized
and located to receive one of the ratchet arms, the clamp-
ing block having a pawl located in each opening, the
pawl having atleast one pawl tooth with the pawl located
and configured to releasably engage the ratchet teeth
when the ratchet arm extends into the opening a distance
sufficient to engage the at least one pawl tooth, the
clamping block having a second support for the elongate
member that includes at least two inclined surfaces
forming a generally V-shaped notch that opens toward
the clamp base when the ratchet arms are inserted into
the openings;

a first plate connected to the second surface of the clamp
base and having a width sized to fit through the space
between the lips and first opposing ends spaced apart a
distance about the same as the distance between the
sides of the channel so the first plate can be inserted into
the channel between the lips and then rotated so each end
of'the first plate is located between one of the sides of the
channel and the lip adjacent that side of the channel so
that the lips abut the first plate to restrain removal of the
first plate from the channel;

a second plate having a width sized to fit through the space
between the lips and opposing second ends spaced apart
a distance about the same as the distance between the
sides of the channel, the second plate having its length
aligned with the first plate and being connected to the
first plate; and

a first deformable member extending between adjacent
first ends of the first and second plates and a second
deformable member extending between adjacent second
ends of the first and second plates, the deformable mem-
bers each having a bend orientated to extend beyond the
ends of the plates as the plates move toward each other.

22. The combination of claim 21, further comprising a cap
on at least one of the clamp base and clamping block.

23. The combination of claim 21, wherein the clamp base
and first plate are integrally molded of plastic.

24. The combination of claim 21, wherein at least one of
the clamp base and clamping block have a plurality of latches
extending therefrom, and further comprising a cover config-
ured to fit over one of the V-shaped notches and having
recesses therein located to engage some of the latches to hold
the cover in position.
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25. The combination of claim 17, wherein the conduit
holding mechanism comprises a strap having opposing ends
fastened to the base by threaded fasteners.

26. The combination of claim 17, wherein the conduit
holding mechanism comprises a strap having opposing ends
fastened to the base by threaded fasteners.

27. The combination of claim 17, wherein the conduit
holding mechanism comprises a clamping block having
openings each of which is sized and located to receive one of
the ratchet arms, the clamping block having a pawl located in
each opening, the pawl having at least one pawl tooth with the
pawl located and configured to releasably engage the ratchet
teeth when the ratchet arm extends into the opening a distance
sufficient to engage the at least one pawl tooth, the clamping
block having a second support for the elongate member that
includes at least two inclined surfaces forming a generally
V-shaped notch that opens toward the clamp base when the
ratchet arms are inserted into the openings.

28. A method of providing a support for fastening members
to elongated channels, comprising:

inserting into a slot of an elongated channel a support

having a first and second plate separated by a first dis-
tance and joined by a deformable member which
extends beyond a periphery of the plates when the first
distance reduces; the first plate being fastened to a lock-
ing member that is spaced apart from the first plate a
second distance selected to place the top and distal edge
of the lips between an upper surface of the first plate and
a lower surface of the locking member, the elongated
channel having a back with two parallel sides and a pair
of lips opposite the back that extend toward each other
and then extend toward the back, the lips spaced apart to
define the slot between the lips, the slot extending along
a length of the channel, the lips having a top and having
a distal edge that extends toward the back a predeter-
mined distance from the to of the lip;

rotating the first and second plates and locking member a

quarter turn so that ends of the first and second plates
abut the sides of the channel,

moving the first and second plates toward each other and

extending the deformable member beyond a periphery
of the plates;

fastening an item or elongated member to the support.

29. The method of claim 28, wherein the support has a base
fastened to the locking member, and further comprising fas-
tening first and second ends of a strap to the base with the
elongated member or item interposed between the strap and
the base.

30. The method of claim 28, wherein the support has a base
fastened to the locking member, the base having two upright
ratchet arms on opposing sides of a first mounting block
contoured to abut the elongated member or item at two spaced
apart locations, and a retainer having a two slots each located
to receive the ratchet arms with a pawl mechanism located on
the retainer to releasably engage the ratchet arms, the retainer
having a second mounting block contoured to abut the elon-
gated member or item at two spaced apart locations, and
comprising: placing the elongated member or item against the
first block and tightening the retainer until the second block
abuts the elongated member or item and urges the elongated
member or item against the first block at which point the
pawls cooperate with the ratchet arms to hold the elongated
member or item in position.

31. The method of claim 28, further comprising integrally
molding the support of PVDF.

32. The combination of claim 21, wherein the support is
integrally molded of PVDF.
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